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Validation

The authors declare that all the data supporting the findings of this study are available within the article and Supplementary Information files. The publicly available
datasets can be found in pdb id: 4HIQ [https://www.wwpdb.org/pdb?id=pdb_00004hiq] and 4DKL [https://www.wwpdb.org/pdb?id=pdb_00004dkl]. All compounds
(including AG10-L1-Nal, AG10-L2-Nal, and AG10-L2-Oxy) can be obtained through a standard material transfer agreement by contacting
malhamadsheh@pacific.edu. Source data are provided with this paper.

A priori analysis revealed that to achieve a statistical power of 0.8 with alpha of 0.05 and small s.d. values, the number of animals per group
has to be more than 2. Please see the table and figure legends for study-specific sample size. For in vitro studies, sample size n=3 was
determined to be sufficient owing to low observed variability between samples.

No data was excluded from the studies.

Data were replicated for the studies (minimum n=3). Please see the table and figure legends for study-specific details.

For all in vivo studies, such as blood-brain barrier (BBB) penetration, pharmacokinetics, and gastrointestinal transit studies, the rats were
randomized among the treatment groups. For the hot plate latency tests, pre-dose baseline latencies were ranked, and the animals were
randomized to treatment groups, so the mean baseline latencies were similar among groups. For the in vitro experiments, all the samples
were treated equally and thus, there was no requirement for randomization.

For the in vivo experiments, the experimenters were blinded to the treatment groups. For other experiments, blinding is not necessary
because no bias could be made by the subject or tester.

1. Rabbit anti-RBP4 antibody was purchased from Abcam (#ab154914).

2. IRdye800 donkey antirabbit secondary antibody was bought from LI-COR Biosciences (#926-32213).

1. https://www.abcam.com/rbp4-antibody-ab154914.html




